| INTRODUCTION
Several different patterns of intervertebral disc herniation (IVDH) are described in veterinary literature: compressive nucleus pulposus extrusion (Hansen type I) and annulus fibrous protrusion (Hansen type II), 1 as well as acute noncompressive nucleus pulposus extrusion (AHNPE). 2 In recent studies, an extrusion of hydrated nucleus pulposus material (hydrated nucleus pulposus extrusion [HNPE]) was described in dogs, 3, 4 a disease also known as AHNPE 5 or discal cyst. 6 In this situation, gelatinous to liquid, histologically only partially degenerated disc material causes a compressive myelopathy. 4, 7 This contrasts with the extrusion of solid degenerated and frequently calcified nucleus pulposus material present in Hansen type I disc disease. 8 Diagnosis of HNPE is made by magnetic resonance imaging (MRI). 3 The MRI findings are characterized by a ventral extradural spinal cord compression because of material originating from the intervertebral disc space, which is Abbreviations: CI, confidence interval; h, hour; HNPE, hydrated nucleus pulposus extrusion; IV, intravenous application; kg, kilogram; mg, milligram; MR, magnetic resonance; MRI, magnetic resonance imaging; PO, per os, oral application; q6h, every 6 hours; q8h, every 8 hours; SC, subcutaneous application; STIR, suppression short tau inversion recovery sequence; T1w, T1-weighted; T2w, T2-weighted.
| Clinical information
Patient data obtained and analyzed included breed, sex, age, weight, time from onset of clinical signs to presentation in the clinic, as well as neurological examination findings including signs of spinal hyperesthesia. Neurological grades were assessed according to Sharp and Wheeler, 1 and graded as spinal hyperesthesia only (grade 1), ambulatory para-or tetra-paresis (grade 2), nonambulatory para-or tetraparesis (grade 3), para-or tetra-plegia with intact nociception (grade 4), and para-or tetra-plegia without nociception (grade 5). If the information was available, the ability to urinate and defecate voluntarily was recoded. If an intramedullary hyperintense lesion was present on T2w images, measurement of the length was made by sagittal T2w images and dividing by the length of the C3 vertebra to calculate the T2w hyperintensity length ratio adopted for cervical myelopathy. 16 In dogs with thoracolumbar HNPE, intramedullary lesions were not detected during MRI examination.
| Magnetic resonance imaging

| Treatment and outcome
Whether the patient received surgical or conservative treatment was dependent on the preference of the owner and attending surgeon and neurologist, but not on the severity of neurological signs. 3 | RESULTS
| Animals
The (range, 67-158 months; P = .479). Median weight was 16.5 kg (range, 
| Clinical findings
Of all dogs (both surgically-and conservatively-treated dogs) 1 dog was ambulatory paraparetic (2.8%; surgical n = 1/conservative n = 0), 2 nonambulatory paraparetic (5.6%; surgical n = 0/conservative n = 2), 4 ambulatory tetraparetic (11.1%; surgical n = 2/conservative n = 2), 22 nonambulatory tetraparetic (61.1%; surgical n = 11/conservative n = 11), and 7 dogs were tetraplegic with intact nociception Only 33.3% of the dogs with homogenous material underwent surgery, whereas 75% of the dogs with heterogeneous extruded disc material were treated surgically (P = .0324).
| MRI findings
| Treatment and outcome
Clinical data for a median follow-up time of 53.9 days (range, 0-759 days) was available for all dogs. The dogs for which no follow-up was available (=0 days) died immediately after surgery. Functional recovery was achieved in 33 dogs (91.7%; surgical n = 16/conservative n = 17); 3 dogs (8.3%) died within 4 days after anesthesia. After decompressive surgery, median time to functional recovery was 6.6 days (range, 0-28 days) and with conservative treatment 5.9 days (range, 0-15 days; Figure 3A ; P = .37), location shift lies between 95% CI). Of the dogs that were nonambulatory paretic or paraplegic at initial presentation, 71%
were ambulatory within 9 days (surgical n = 10/ conservative n = 12; Figure 3B ) and 58% were ambulatory within 7 days (surgical n = 7/conservative n = 11). One dog that was ambulatory tetraparetic at the time of presentation deteriorated after surgery and was nonambulatory tetraparetic for 6 days. One nonambulatory tetraparetic dog was treated initially conservatively, but mildly deteriorated 2 days after initial MRI and underwent surgery 3 days after the initial MRI examination and was Former recommendations for decompressive surgery for HNPE 4, 7 generally were based on data evaluated for treatment of cervical IVDH Hansen type I. 17 In the latter, decompressive surgery is recommended if moderate to marked neurological deficits are present.
1,18
Fifty-six percent of dogs that are not ambulatory achieve functional recovery within 1 week after decompression by ventral slot. 1 Conversely, data on conservative treatment of nonambulatory dogs suffering cervical IVDH type I are rare. In 1 study, 19 outcome of 3 dogs with marked neurological deficits caused by suspected cervical IVDH type I and unsuccessful conservative treatment was reported. In general, outcome after conservative treatment of nonambulatory dogs with cervical IVDH type I is thought to be much less favorable than in dogs with thoracolumbar IVDH. 18 Data on HNPE so far show similar or slightly superior results: 28.6%-100% of dogs regained functional recovery after decompressive surgery within 7 days 3,13-15 whereas the reports of HNPE treated conservatively suggest a similar favorable prognosis with 80%-100% of the reported cases regaining functional recovery within 7 days. 3, [11] [12] [13] 15 Despite the retrospective nature our study, the 2 groups did not differ significantly regarding breed, age, and sex, severity of clinical signs, or spinal cord compression. Median time to functional recovery was 6.6 days after decompressive surgery, and 5.9 days with conservative treatment. Fifty-eight percent of all dogs were ambulatory after 7 days, 71% within 9 days. All but 4 dogs achieved functional recovery in ≤15 days. One of these 4 dogs took 28 days to achieve functional recovery, 2 died in the immediate postoperative period and 1 dog died of cardio-respiratory arrest caused by ascending-descending myelomalacia 4 days after initial diagnosis. Weight, sex, age, neurological FIGURE 4 Magnetic resonance images of 1 dog dying caused by suspected ascending-descending myelomalacia 4 days after diagnosis of hydrated nucleus pulposos extrusion (HNPE) C5-6. A, a: Sagittal (A) and transverse (a) T2w sequences at initial presentation, HNPE at C5-6 (arrow) with intramedullary hyperintense lesion (arrow head). B, b: Post mortem images, sagittal (B) and transverse (b) T2w sequences after the patient was euthanized in agony 4 days after initial presentation, HNPE at C5-6 is not visible anymore (arrow) but there is a marked intramedullary hyperintense lesion with spinal cord swelling from C3 to T1 (arrow head) The different pathophysiology of HNPE and IVDH Hansen type I might be a potential explanation. In HNPE, the consistency of the extruded disc material is gelatinous to liquid 7 whereas it is calcified and firm in IVDH Hansen type I. 8 Therefore, in HNPE it is possible that the extruded material is spontaneously dispersed in a relatively short-time period within the vertebral canal, subsequently resolving the compression of the spinal cord. This hypothesis is supported by previous reports 11, 13 in which MR images showed a compression of the spinal cord because of HNPE on initial presentation. In 1 case, 2 months after functional recovery, a MRI examination showed complete dissolution of the compression. One of the cases in our study had comparable results: The MR images at the day of presentation showed compressive HNPE that was no longer visible 4 days later when a postmortem MRI was performed.
Furthermore, our data suggest that an extended intramedullary lesion is associated with a recovery time of >9 days or with development of ascending-descending myelomalacia or perioperative death. It is known from thoracolumbar IVDH that the length ratio of the visible intramedullary lesion on MRI affects prognosis. 16 The intramedullary hyperintense signal is thought to represent malacia, necrosis, and edema of the spinal cord in acute spinal cord injury, 20 which reflects substantial damage of neural tissue. In contrast, the absence of a visible intramedullary change could indicate the presence of a concussion, which is defined as reversible traumatic paralysis of nervous system function. 21 In our study, the MRI appearance of the extruded material seemed to influence the decision of the surgeon: HNPE with a heterogeneous appearance were more likely to be treated surgically. Heterogeneous MRI appearance could indicate the presence of at least partly firm and less liquid disc material causing long-term compression without surgery. Such material could have persuaded the surgeon or neurologist to select decompressive surgery, leading to a certain bias in our study.
Most reports (except 4 5, 6, 10, 12 ) solely show cervical HNPE. In our study, we also found that HNPE may occur in the thoracolumbar region: 3 dogs had HNPE at the level of T13-L1. Although no histopathological examination was performed to prove that the compressive material seen on MRI was degenerated disc material, it had the same appearance on MRI as cervical HNPE: midventral extradural spinal cord compression because of material with the characteristic "seagull"-like shape 3 and hyperintense appearance in comparison to spinal cord parenchyma in T2w and fat suppression short tau inversion recovery sequences (STIR; Figure 2C -cc). Another study 22 found significant less mineralization of extruded disc material in the cervical than in the thoracolumbar spinal column. The authors proposed that variances in biomechanical, biochemical, and metabolic aspects of the intervertebral discs at different locations were responsible for different amounts of degeneration in the cervical and thoracolumbar intervertebral discs. 22 These findings are consistent with the local occurrence of HNPE more frequently reported in the cervical region and consisting of less calcified disc material.
As ours was a retrospective, single center study, sometimes limited availability of clinical information and re-evaluation of all MRI sequences as well as small case numbers limit the power of our study.
The results however are in accordance with previous studies and reports, 3, [11] [12] [13] which makes our study a valuable endorsement for conservative treatment in HNPE.
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